ABSTRACT. It is known that the satellites of the planets may exist in the area, which is bounded on one side by Rocha limit, on the other -Hill sphere. The article deals with the determination of the Rocha limits and Hill sphere of satellites of some planets in the solar system. This analysis revealed some features and identified the main factors influencing the setting of these parameters. Roche limits and Hill sphere parameters of the largest satellites of the planets of the solar system have been specified.
Introduction
Since the beginning of the study of the solar system by cosmic means up-to-date, the principal task stimulating the development of this area, in fact, remains unchanged. The new information, which comes as a result of numerous space missions, makes an important contribution in solving the fundamental problems of modern science, considering the origin and evolution of planets, their satellites and the solar system as a whole.
The application of this knowledge to understanding the natural processes that determine the development of our Solar system is equally important. A time is rapidly approaching when among the most urgent challenges will be the exploration of the satellites of the planets of the Solar system.
Today the vital question is specification of Rocha limits of the satellites of the planets in connection with obtaining new information from astronomical observations. This is the work of scholars such as K.V.Holshevnikov, A.A.Orlov, V.L.Panteleev, R.U.Ibatullin, G.I.Shyrmin, A. Philip, N.P.Pytyev, L.V.Konstantinovsky, E.L.Ruskol, L.L.Sokolov, B.P.Kondratyev, R.Barnes, R.Heller, B.Jones, P.Sleep, J.Noyola, S.Satyal and others.
Roche limit is determined by the difference between the acceleration, that is experienced from the planet nearest and farthest points of the satellite, and the gravity of the satellite; Rocha cavity -the space that surrounds each gravitation body moving along circular orbits around a common center of mass and the weight of the central body dominates the gravity of other bodies; Hill sphere -the space around a planet, in which the planet draws his satellite more than the object around which it revolves, that is the sun; sphere of attraction -the area in the form of a flattened ellipsoid of revolution around the celestial body within which the action of gravity on an object that rotates along an orbit around this body, emanating from this body, that is planets have a dominant influence on their satellites, despite the presence of much more massive, but more distant Sun (Vidmachenko & Morozhenko, 2014; Konstantinovskaya, 2002; Kholshevnikov, 2015) .
Formulation of the problem
In other words, the Roche limit represents the shortest distance of the satellite from the planet on which it will be not be broken into pieces, and the Hill sphere determines whether the object rotates around the planet or moves to the orbit of the Sun, that is, the farthest.
Satellites of the planets deviate from the state of hydrostatic equilibrium and have shapes that vary from spherical and have asymmetries relative to the axis of rotation and the equatorial plane.
Also, in contrast to asteroids, there are objects that evolve and have: the inner core, the magnetic field, the correct form (Ruskol, 2002) . It is established that the biggest planets have radius of, approximately, from 0.002 to 0.270 times the radii of the planet. Except for the satellite of Pluto -Charon. For most of the planets (except Pluto and Earth), this limit is quite low, ranging from 0.002 to 0.042 times the radius of the planet (Konstantinovskaya, 2002) .
We have identified 18 largest satellites of the planets in the Solar system as a self-gravitating formation (Yasenev, 2015) . All major planetary satellites are synchronized with their planets that are rotate around the planet, in the same case as a planet around the Sun (except Triton). And they have different physical characteristics (Table 1) . 
The main part
Modern astronomical observations carried out by ground and space means led to the discovery of a large number of satellites of the planets and their number continues to grow. Most have a small mass, but their shape and sizes are held by forces of electromagnetic interactions in the minerals from which they formed. On the other side of the planets in the solar system there are massive satellites. There are relevant research questions of satellite spacecraft that require the most serious study of their celestial-mechanical characteristics. It is understood that for each of the satellites there are boundaries of their existence according to their mass and density, i.e. planets' satellites cannot be close to a planet closer than the radius of the Rocha limits and not further away than the radius of the Hill sphere (Fig. 1) .
Hill sphere radius determined from the formula:
where a -major axis of the orbit of the planet around the star, e -eccentricity of the orbit, m p -mass of the planet, M S -mass of Sun.
Radius of Roche limits determined by the formula: Table 2 ). The orbit of the satellite can be stable at a distance of no more than 0.53 Hill sphere radius (in direct rotation) and 0.69 in the reverse. Otherwise orbit satellite will be subjected to disturbance from the Sun and other planets and satellites (Konstantinovskaya 2002 , Ibatullin 2010 . In other research materials, slightly different value may be given, for example (Vidmachenko &Morozhenko 2012) .
All major planetary satellites in synchronization with their planets, those rotate around the planet, same as the planet around the Sun (except Triton).
It is equally clear that Roche limit is not significantly dependent on the relationship of mass of the satellite and the planet, and more dependent on the ratio of the density of the planet to the density of the satellite (Fig. 2) . The calculation results show some differences in the cases of Moon and Charon, which are caused by the fact that they have large mass compared to the masses of their planets (Fig.3 ).
Conclusions
1. Roche limit for planetary satellites has been determined; it is less significant depending on the relationship of mass of the satellite and the planet, and more dependent on the ratio of densities. 2. The radius of Hill sphere has been specified for the planets in the Solar system, we show that its radius is the same for all satellites of the planet.
3. The calculation results show some features in the case of Moon and Charon, which are caused by the fact that they have relatively large mass compared to the masses of the planets.
